Recently, a new generation of prostheses for total knee arthroplasty (TKA) were introduced by different companies in order to improve the range of motion, clinical outcome and finally patient satisfaction. However, the basic principles in designing implants for total knee arthroplasty have not changed much over the last two decades. We still need to resect the anterior cruciate ligament (cruciate retaining, CR TKA) or remove both the anterior and posterior cruciate ligaments (posterior stabilised, PS TKA). The femoral component is designed to optimise patella tracking and to unload the patello-femoral compartment. Single and multiple radius designs are being used for the femoral condyles, both showing good reasons for preference. The multi-radius design of the femoral component respects the anatomical shape of the femoral condyles and the physiological change of flexion/extension axis during knee motion. However, CR mobile bearing TKA influence the flexion/extension axis as shown by Iacono et al. [10] in a study published in the current issue. The single-radius design presumes a fixed axis of flexion/ extension, which lies slightly posterior to the natural one. A slight posterior placed axis increases the quadriceps moment arm and improves the efficiency of quadriceps muscle function [16] . In clinical practise, better range of motion and less pain, in particular, when rising from a sitting position has been observed with the single-radius design [14] . These findings are in harmony with a biomechanical study by Ostermeier and Stukenborg-Colsman. However, other studies did not show any differences in range of motion or clinical outcome between the singleand multiple radius designs [7] . Both concepts raise the questions whether one should restore anatomy as exactly as possible or as the osteoarthritic knee's anatomy is altered by the disease process anyway and hence one should aim for the best knee function and modify the components accordingly?
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What about CR or PS designs in TKA? A Cochrane analysis showed a slightly better range of motion of 8°u sing the PS design in comparison to the CR design (105°v s. 113°) [11] . This finding is supported by a number of studies, but the clinical relevance of the differences in maximal degree of flexion of 8°remains questionable [5] . The prevalence of knee flexion of more than 90°was studied during a period of 35.7 h in 21 patients [9] . The patients flexed their knee more than 90°on average 10 min during this period only and eight oft them more than 120°f or 2.2 min only. Range of motion during daily activity depends on patient's activity, but it shows that small improvement in the degree of motion will not affect patients' outcome, but may instead increase the risk of aseptic loosening.
Innovations in terms of the tibial component have been very limited. Increasing the number of component sizes and the re-introduction of asymmetric tibial component are considered to improve the knee function. Posterolateral impingement of the popliteus tendon is rather unlikely when using the asymmetric plateau due to the smaller antero-posterior dimension on the lateral compartment in comparison with the medial one [12] . It might be an advantage when using the asymmetric tibial component. The tibial plateau coverage was studied in six different implants [19] . The average coverage of the plateau was 80 %, but the asymmetric tibia component showed significantly higher coverage. The study also showed that 49 % of the tibial plateaus had a posterolateral overhang.
The posterior slope helps to improve the maximal flexion in CR design as shown in a cadaver study [4] . The results shown in the cadaver model were not reproduced in the clinical setting, however. Femorotibial gap measurements were taken during surgery at 0°, 10°, 45°, 90°and 135°of knee flexion [15] . The authors did not find any correlation between increased slope and range of motion using the CR design. Increased flexion was seen with increasing gap size in the PS design only.
Other factors such as the function of the posterior cruciate ligament might be of greater importance than solely changes of the slope in CR TKA. However, it reveals the controversy in TKA and the difficulty to identify the most crucial parameter for optimal outcome. Good knee function, clinical outcome and patient's satisfaction depend on several factors. The interaction of different aspects is even more difficult to analyse. Most of our studies focus on one aspect only as mentioned earlier, such as the radius of the femoral condyle, CR or PS design or the slope of the tibial component. Focusing on one aspect only means neglecting the majority of most of the relevant aspects in TKA. Clearly, this might be one of the major reasons why many studies do not show any major differences in terms of the clinical outcome and patient satisfaction after TKA.
Besides the development in implant design increased attention has also been paid to the surgical technique. The instrumentation has improved constantly. New instruments, cutting guides and other devices for improving alignment have been developed in order to place the components as accurately as possible. Computer assisted surgery and the recently introduced patient-specific instrumentation (PSI) are increasingly recognised and many surgeons are currently using these new techniques. Again, higher accuracy and reproducibility in component placement with less outliers have been shown when using these techniques. However, there is no proof yet that either computer assisted surgery or patient-specific instrumentation improve clinical outcome [2, 6] .
One of the key questions remains unanswered. Should we try to mimic the bony anatomy and knee kinematics as close as possible with the new implants or should we rather design an optimal implant, which allows the best function and clinical outcome after TKA. Currently, there appears to be a trend to be as anatomical as possible with the implants.
However, if a more anatomical design and restoration of anatomy is the solution for better outcome in TKA, why do hinged prosthesis with their inherent high degree of constraint and unnatural knee kinematic present very good mid-to long-term results and survival rates as well [1, 17] . This phenomenon puts the finger onto the unsolved burning question how close we actually need to mimic natural knee kinematics?
We are aware that there is only a weak correlation between osteoarthritic changes on radiographs and patients' symptoms. Some patients present severe osteoarthritic changes, but minimal symptoms and other patients show mild degeneration only, while they complain about severe pain and low function. The lack of strong correlation between the anatomical findings and patient satisfaction might also be an issue after TKA. Patient-related factors might play a much more important role than has been assumed in the past. It is well known that the general health status, patient expectation, social integration and mental status have major impact on patient satisfaction after TKA [3, 8, 13, 18, 20] .
Improvement in the outcome of TKA remains a highly complex issue, but there is no doubt that arthroplasty is one of the most successful innovations in orthopedics. A successful TKA reduces pain and inactivity during daily life.
